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RECLAIMED RESIN ODMPOSmCW PRCODOBD FRCM PULVERIZED 
WASTE PLASTIC MATERIAL OQNTAINING SOLID FORBION MAI£KIALS 

5 [Field Of Uxventican] 

The present inventlan relates t:o a oolored or vdilte 
reclaimed zesin conpoeition vAiich is produced from pul- 
verized thermoplastic waste plastic material cjontaining a 
small amount of incoirpatlble solid foreign materials each. 
10 as pieces of plant, pieces of metal, and metal oxide. 

•>- 

[Prior Art] Q„ 
Recently, it is desired to reuse waste synthetic O 
resin products (waste plastic materials) such as discard- 

15 ed automobile parts ^ parts of household electric appli- ^ 
ances, various cases, office apparatuses, and, stationer- ^ 
ies for productioii of ziew synthetic agesin £»roducts, so as ^ 
to obviate ^x\dxanmental disri^tion. AccarxUDgly, a ^ 
nurriber of industrial cottpanies have stixiied methods for ^ 

20 efficiently reclaiming these synthetic resin products. I— ' 
Otherwise, the waste plcistic materials can be those vftiich ! ||| 
bave become unacc^table due to troubles taking place in Cli 
the production, transfer, and storage of synthetic 3?esiji 
products and excessive rar waste plastic materdLals pro- 

25 duced in the production of synthetic zesin articles, in 
addition to the discarded synthetic resin products. 

Since most of synthetic resin products cotqprise a 
thermoplastic resin, most }cnown method ^or reclaiming 
synthetic resin products corcprises the steps of pulverlz- 

30 Ing the waste plastic materials (discarded synthetic 

resin product) to prepare a pulverized pzroduct (pulver- 
ized plastic material) , washing the pulvierized product, 
heating the pulverized product to give a molten product, 
and coixv/erting the molten product into solid particles. 

35 JP-A-2000 -281846 describes a method for reusing a 

coated resin product vdbdch conpriises blending waste coat- 
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ed plastic products of itodif ied polypropylene resin <2oa- 
taining 10 to 40 wt»% of ethylene-propylene copolynieric 
elastomer withi high density polyetlqrlene resin or a com-- 
bination of high density polyethylene resin and low den- 
5 sity polyethylene resin. 

JP-A-2000-327896 describes a col<»:ed master batch 
resin oonposition conprising (A) 90 to 30 wt.% of a recy- 
cled aromatic polycarbonate resin containing 0.01 to 0.1 
wt.% of foreign tnatearial and (B) 10 to 70 wt-% of an in- 
10 organic pigment- The recycled aromatic polycarbonate is 
recovered from discarded optical information reoordixKr 
media havizig* a substrate of aromatic polycarbonate resin. 

[Disclosure of Invention] 

15 [Prcblems to be solved] 

To the waste plastic materials are generally at- 
tached solid foreign materials such bb pieces of plant/ 
pieces of metal, pieces of cured resin, and sand, because 
they are collected from various products <jr in various 

20 production lines, as described hereinbef care . Since most 
of these solid materials axG non-th er moplastic materials, 
the solid foreign materials are as such migrated and 
dispersed in the molten thermoplastic resin material pro- 
duced from the waste plastic materials. Ih^efore, the 

25 solid foreign materials are also dispersed in t±ie pulver- 
ized waste plastic materials. Accordingly, if a xiew 
synthetic resin product <art:icle) is produced from these 
pulverized waste plastic materials, the resulting resin 
pznoduct necessarily contains solid foreign materials 

30 which are present on the surface of tlie resin product* 
The resin product havijog the surface showing dispersed 
solid foreign materials is hardly accejptable due to infe- 
rior appearance. Accordingly, the pulverized waste plas- 
tic materials have been used only for producing resin 

35 articles of which appearance is not noticed. 

Most of the solid foreign materials -can be reoioved 
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from ttie waste plastic materials by washii^ or filtering. 
However, incorporation of these steps into the recycling 
lines is not desired in industry. Moreover/ it is very 
difficult to remove almost all of the solid fc»:eign mate- 
5 rials from the waste plastic naterials . 

Accordingly, it is an object of the inveiation to 
provide a resin oonposition enployable for manufacture of 
synthetic resin products having good appearance from 
va^te plastic materials coTrprising a thermoplastic resin 
10 and a small ainoimt of incoiipatible solid foreign materi- 
als such as pieces of plant, pieces of metal and metal 
oxide. 

I^ans for solving the problems] 

15 The present incventors have discovered that a re- 

claimed resin connposition produced by mixing pulverized 
waste plastic materials containing a small amount of 
solid foreign materials with a light-shielding corrp(»ent 
such as a light -shielding pigment or a light -shielding 

20 filler and meldix^ the resulting mixtin^e under heating 
can be utilized to manufacture synthetic resin articles 
havdbog a good appearance and reached the ^nresent inven- 
tion. 

The present invention resides in a reclaimed zesin 
25 coitposition which is produced by mixing a pulverized 
waste plastic material containing a major portion of a 
themcplastic resin and 0.001 to 2 weight % of a non- 
thermcplastic solid foreign material with a lig^it- shield- 
ing component selected from the grcnjp consisting of a 
30 light-shielding pigment and a light-shielding filler to 

give a mixture and melting the mixtinre under heating, and 
a sheet made from which shows a relationship between a 
lightness and a lig^t transmittance Batisfying the fol- 
lowuog condition: 

35 

(A X B) < 4000 
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vflierein A means a lightness of a sheet of 3 mm thick hav- 
ing been made of the resin conposition, and B means a 
total light transmittance (%} of a sheet of 50 fjm thick 
having been made of the resin conposition. 
5 The inventiooi fiirther resides in a process for pro- 

ducing a resin coiiposition satisfying the below-mentioned 
condition 2 vdiich comprises the steps of mixing a pulver- 
ized waste plastic material containing a major portion of 
a thermoplastic resin and 0.001 to 2 weight % of a non- 
10 thermoplastic solid foreign material anbd 6atis5fying the 
below-mentioned condition 1 with a light -shielding coicpo- 
nent selected from the group consisting of a light- 
shielding pigment and a light- shielding filler to give a 
mixture and meltii^ the mixture under heating^ 
IS condition 1: a sheet made from the pulverized 

waste plastic material shows a relationship between a 
lightness and a lis^t transmittance satisfyix^ the fol- 
lowing condition: 

20 (C X D) ^ 4000 

wherein C means a lightness of a sheet of 3 nin thick hav- 
ing been made of the pulverized waste plcU3t:ic material, 
and D means a total li^t transmittance (%) of a sheet of 
25 50 im thick having been made of the pulverized waste 
plastic material, 

condition 2: a sheet made frx^m the resin oocvpositlon 
shows a relationship between a lightness and a light 
transmittance satisfying the followix^ conditicfa; 

30 

(A X B) ^ 4000 

vviierein A means a lightness of a sheet of 3 tim tliick hav- 
ing be^ made of the resin conposition, and B means a 
35 total light transmittance (%) of a sheet of 50 im ^thick 
having beeti made of the resin -composition. 
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adde d to the ndj^uze iDsfore the mixture is tcelted under 
30 heatixig. 

(9) 13ie pulverized vieste plastic material contains 
a thermoplastic material selected from the grdap consist- 
±ng of polyolefin, polyester, polystyrene/ ABS resin, and 
polyamide. 

35 (10) Hie resin composition is vihite or -coloced. 

(11) A resin article vftiidhL is manufactua^ed by melt- 
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The preferred embodiments of the invention az^e de- Q» 
scribed below. 

(1) A sheet made from the resin -conpbsition of the 
invention shows a relationship between a lightness and a 

5 ligjit transmittance satisfying the following ccndition: S 

1300 ^ (A X B) ^ 4000 § 

< 

\Aierein each of A and B has the same meaning as defined ^ 
10 hereinbefore. LU 

(2) A viiich means a lightness of the sheet made ^ 
from the above-mentioned resin conposition is in the 

range of 30 to 90, more preferably in the raxsge of 35 ^o 
90, most preferably 38 to 88, 

15 (3) B which means a total lig^it transmittance of 

the sheet made of the above-mentioned resin composition 
is in the range of 15 to 70%, more prefeacably in the 
zange of 18 to 65%, further prefea:ably in the ararge of 20 
to 65%, most preferably in the range of 22 to 60%. 

20 (4) The light - shield i Tig component cxsnprises titani- 

um dioxide or titanium yellow. 

(5) The light - shielding component coirprises tita- 
nium dioxide and a colored pigment. 

(6) The light-shielding conponent compri^s tita- 
25 nixim dioxide and <:arbon black. 

(7) A dispersant is added to the mixture before the 
mixture is melted under heating. 

(3^ — A-thermoplastic res i n - 
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±ng the resin conposition of the invention xjnder heating 
and molding the melted r«sin composition, 

[Effect of the Invention] 
5 Hie reclaimed resin composition of the invention is 

favorably errployable for manufacturing articles of syn- 
thetic resin having good appearance/ because an appropri- 
ate amount of a light -shielding material is dispersed in 
the starting vgaste plastic material . 

10 

[Preferred embodiments of the inventicm] 

Examples of the pulverized waste plastic matesrials 
to be reclaimed in the invention include pulverized resin 
materials recovered from excessive portions of resinous 

15 material vdiich have been produced in the molding step and 
processing step, defective resinous articles having <!ol- 
ored spots or dusts uhich have been produced or migrated 
in the molding step, processing step, and transferring 
step, discarded automctoile parts such as automobile inte- 

20 rior and exterior parts (e.g. , instrument panels, buzipers 
and resinous moleskins) , discarded household electric ap- 
pliances, industrial viaste parts , discazxled constructioa 
materials* Preferred pulverized raesin materials are 
colorless, pale vdiite, pale black, pale colcnred, "white, 

25 black, or colored materials v4iich are collected from 

automobile parts, household electric appliances, indus- 
trially produced wastes, and construction materials. 

Ihe pulverized waste plastic mat erials to be claimed 

in the invention are thermoplastic materials containing 

30 0.001 to 2 wt.%, preferably 0.01 to 1 wt.%, more pre£era- 
bly 0.01 to 0.5 wt.%, nost preferably 0,01 to 0.2 wt,% of 
incompatible solid foreign materials* 

Exanples of the solid foreign materials contained in 
the waste plastic materials include inc»gaiiic sand mate- 

35 rials, pieces of plant, pieces of metcO., £i3oapoos dusts, 
resin deconposition products, metal oxides, and cured 
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resins viiil<:±i are hardly melted wder heating candi tlong 
in the resin reclaiming process. Most of the solid for- 
eign materials preferably have a ler^th of l.S iran or less 
and pass a 20 mesh screen* 
5 The pulverized v/aste plastic materials have a diame- 

ter of ^ generally 30 mm or less, preferably 1 to 30 im, 
wore preferably 1 to 25 mm, further preferably i to 20 
mm, most preferably 1 to 12 mm. Pellets produced from 
waste plastic materials by extrusion and pelletlzaticn 

10 also can be enployed in the invention. 

Bie pulverized waste plastic materials to be used in 
the invention as the starting materials preferably asce 
those satisfying the below-mentioned condition 1: 

condition 1: a sheet made from the pulverized 

IS v?aste plastic material shows a relationship between a 
lightness and a light transmittance satisfying the fol- 
lowing condition: 

(C X D) > 4000 

20 

wherein C means a lightness of a sheet of 3 mm thi-ck hav- 
ing been made of the pulverized waste plastic material, 
and D means a total light transmittance ^%) of a sheet of 
50 fjon thick having been made of the pulverized waste 

25 plastic mat^ial. 

The light transmittance of the sheet produced from 
the pulverized waste plastic material to be reclaimed in 
the invention preferably 55% or higher, more preferably 
60% or higher, further preferably 65% or higher, most 

30 preferably 70% or higher. 

The light- shielding conqponent to be added to the 
pulverized waste plastic material is a light- shieldixig 
pigment and/or a light-shielding filler. The light- 
shieldii^ pigment is preferred. Preferred li^t-shieldix^ 

35 pigments comprise at least one of titanium dicocLde <tita- 
nlum white) , carbon black, and titanium yellow* 
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The light-shielding pigment can be a white pigment, 
a colored pigment, or a black pigment- Tbese pigments 
can be used singly or in combination. Hie use of at 
least one of carbon black and titanium dioxide as the 
5 light- shielding pigment is preferred to produce a <:olcred 
resin mat^ial having coratzolled Gol<3r. 

The v^te pigment can be titanium dioxide, vihite 
lead, and zinc oxide. Most preferred is titanium diox- 
ide. 

10 Any of ]aioMn titanium dioxide pigments can be em- 

ployed vdth no specific limitations. Far instance, tita- 
nium dioxide prepared by the chlorine method or sulfuric 
acid method can be ennplcyed. Preferred is titaniiim diox- 
ide prepared by the chlorine method- There are no spe- 

15 cific limitations with respect to the forms of the parti- 
cles. Titanium dioxide of tetragonal type, rutile type, 
or anatase type can be enployed. Pref erzied are titanium 
dioxide of the tetragonal type or rutile type. There is 
no limitation with respect to mean size of the paztiicles. 

20 It is preferred that the mean particle sise is within 
0.01 to 0.5 more preferably 0.05 to 0.5 /xm, more 
preferably 0,1 to 0,4 tm, and particularly preferably 0.2 
to 0.3 fjxa, because these pa2:ticles are satisfactory in 
dispersability and handling. There is no limitation with 

25 respect to DOP absorption of the titaniian dlc9d.de. It is 
preferred that the DOP absorption is within 5 to 40 
cc/lOO g, more preferably 8 to 30 cc/100 g, more prefera- 
bly 10 to 20 cc/100 g, and most i»:eferably 12 to 18 
cc/100 g. 

30 Any of known colored pigments can be ercplpyed in the 

invention. Examples include inorg ani c pigments such as 
oxides, hydroxides, sulfides, c farui i kA tes, carbonates, sul- 
fates and silicates of metal; and organic pigments such 
as azo cotrpounds, diphentylmethane cottpounds, triphenyl- 

35 methane conpounds, phthalocyanine conpaunds, nitro ^com- 
pounds, nitroso expounds, anthraquinone <;oitpo»nds, <|uin- 
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acridone red coiTpounds, benzidine compGunds, and fused 
polycyclic coirpounds- Also enployable are <:olored fibers 
and metal particles. There is no specific limitation 
. with respect to hue of the colored pigment- Any of yel- 
5 low pigments, blue pigments, red pigments, and green 
pigments can be ecnployed. The pigments can be ^nployed 
in combination of two or more. 

Exairples of the colored pigments employable in the 
invention include inorganic pigments sodi as iron oxide 

10 red, cadmium red, cadmiian yellow, txLtraraarine blue, co~ 
bait blue, titanium yellow, red lead, yellow lead, Prus- 
sian blue, zinc sulfide, chzxDmixsn yellow, barium yellow, 
cobalt blue, and cobalt green; organic pigments such as 
cpainacridone red, polyazo yellow, anthraquixiane red, 

15 anthraqoinone yellow, polyazo red, azo laJce yellow, 
perylene, phthalocyanine blue, phthalocyanine green, 
isoindolinoKxe yellow, watchung red, permanent red, para 
red, toluidine maroon, benzidine yellow, fast sky blue, 
and brilliant carmine 6B; colored fibers, and glossy 

20 metal particles. The pigments can be enployed in contoi- 
nation of two or more. 

There is no specific limitation with respect -to mean 
size of the titaniiim yellow. It is preferred that the 
mean size is within 0.1 to 1.5 ptm, more preferably 0.5 to 

25 1.3 fm, more preferably 0.7 to 1.1 fjoa, and most prefera- 
bly 0.8 to 1 ^on, because they are satisfactory in dis- 
persability and handlir^. There is no specific limita- 
tion with respect to DOP absorption of the ti t a niw yel- 
low. It is preferred that the DOP absracptlon is within 

30 15 to 40 cc/100 g, more preferably 20 to 35 cc/100 g, and 
most preferably 20 to 30 cc/100 g. There is no specific 
limitation with respect to pH of the titanium yellow. 
Preferred is pH 6 to 10, and pH 7 to 9 is most preferred. 
There is no specific limitation vdth respect to mean 

35 size of the ultramarine blue. It is preferred that the 

mean size is within 0.1 to 5 im, more preferably 0.5 to 4 
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im, rnore preferably 0.8 to 3.5 fm, axid most prefearably 1- 
3 fjoti, because are satisfactory in <iispersability and 

handlix^. There is ik> specific limitation vd.th respect 
to DOP absorption of the ultramarine blue. It is pre- 
5 f erred that the DOP absorption is within 20 to 50 cc/100 
g, more preferably 25 to 40 cc/lOO g, and most preferably 
30 to 35 cc/100 g. There is no specific limitation with 
respect to pH of the ultramarine blue. Pr^ef erred is pH 5 
to 11. pH 5.5 to 11 is more preferred, and pH 7 to 11 

10 is most preferred. 

As for the phthal ocyanine blue, axx/ of looown phtb- 
alocyanine blue pigmoits can be employed. For instance^ 
those produced by the Waller process or the phthalo- 
nitrile process can be enployed. There is no specific 

15 limitation with respect to form of the phthalocyanine 

blue. Phthalocyanine blue pigments of a -type and p-type 
can be eirployed. There is no specific limitation with 
respect to mean size of the phthalocyanine blue. It is 
preferred that the mean size is within 0.01 to 2 /m, more 

20 preferably 0.05 to 1.5 fm, more preferably 0.1 to 0.4 /m, 
and most preferably 0.1 to 1 /im. 

As for the phthalocyanine green, any of known phth- 
alocyanine green pigments can be enployed. For instance, 
those produced by the Waller process or the 

25 phthalcnitrile process can be ^iployed. There is no ^)e- 
cif ic limitation with respect to form of the phthalo- 
cyanine green. Phthalocyanine gneen pigments of a -type 
and p-type can be employed. There is no specific limita- 
tion with respect to mean size of the phthalocyanine 

30 green. It is preferred that the mean si^ is within 0*01 
to 2 /4m, more preferably 0.05 to l.S fjxa, more prefersdDly 
0.1 to 0.4 fm, and most preferably 0.1 to 1 /mi. There is 
no specific limitation with respect to pH of the phthal o- 
cyanine green. Preferred is pH 4 to 9, and pH 4 to 8 is 

35 more pref er reid. 

As for the iron oxide red, any of kioown iron oxide 
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red pigments can be enployed. Tliere is no specific limi- 
tation with respect to form of the iron oxide red. Iron 
oxide red pigments of isometric system can be CTS)loyed. 
Uier^ is no specific limitation with respect to mean size 
5 of the iron oxide red. It is preferred that the mean 
size is within 0.01 to 1 fm, more preferably 0.05 to 0.5 
jum, more preferably 0.08 to 0.4 /xm, most £»referably 0.1 
to 0.3 /4m. There is no specific limitation with respect 
to DOP absorption of the iron oxide red. It is preferred 

10 that the DOP absorption is within 10 to 50 cc/lOO g, more 
preferably 12 to 40 <x:/lOO and most preferably 15 to 
30 cc/lOO g. There is no specific limitation with re- 
spect to pH of the iron oxide red. Preferred is pH 4 to 
8, and pH 5 to 7 is more prefemed. 

15 As for the quinacridone red, any of known quina- 

cridone red pigments can be errplcyed. Ihere is no spe- 
cific limitation with respect to form of the quinacridone 
red. Quinacridone red pigments of a-type^ P-type and y 
types can be employed. There is no specific limitation 

20 with respect to mean size of the quinacridone red. It is 
preferred that the mean size is within 0.01 to 2 fm, more 
preferably 0.05-1.5 fim, and most preferably 0.1 to 1 /xm. 

As for the anthraquinone red, azsy of known anthra- 
quinone red pigments -can he CTplpyed- There is no spe- 

25 cif Ic limitation with respect to form of the anthraqui- 
none red. There is no specific limitation with respect 
to mean size of the anthraquinone red. It is ja^ef erred 
that the mean size is within 0. 01 to 2 fjm, more prefera- 
bly 0«05 - 1.5 /xm, and most pre fer ably O.l to 1 /rni. 

30 There is no specific limitation with respect to pH of the 
anthraquixsoQoe red. Preferred is pH 4 t:o 9. 

Exanples of the black pigments .Include carbon black 
and iron black. The black pigment can impart a high 
light-shielding property to the reclaimed resin articles. 

35 The black pigments can be employed in combination of two 
or more. 
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As for t±Le carbon black, azxy of known carbcoi black 
pigments can be enployed without no specific limitations. 
For instance, carbon black, acetylene black, lanp black, 
channel black, or ketchen black produced by the fiomace 
5 process or channel process can be enployed. Hie carbon 
black can be subjected to oxidation processing. Pee- 
f ezxed is a furnace black produced by the furnace pro- 
cess, because it has good imi form appearance, good dis- 
persability, and blackness and increased gloss of the re-- 

10 suiting molded article, Ihere is no specific limitation 
with respect to mean size of the carbon black. It is 
preferred that the mean size is within 0.001 to 0.3 fjoa, 
more preferably 0.005 to 0.2 jum, more preferably 0.01 to 
0.1 pan, and most preferably 0.01 to 0.03 /im, because a 

15 ca2±)on black of such mean size is excellent in dispers- 
ability and handling, and moreover provides high black- 
ness and high glossiness. 

Tbe iron black can be a black iron oxide produced by 
the firing method. Ihere is no specific limitation with 

20 respect to the form of the iron black. Iron black having 
a pol^edral form such as an octahedral form or a globu- 
lar form can be used. Preferred is an octahedral iron 
black. There is no specific limitation with respect ^o 
mean size of the iron black. It is {^referred that the 

25 mean size is within 0,05 to 0.4 /xm, more preferably 0.15 
to 0.35 fjxa, and most preferably 0.2 to 0.35 /jtm. There is 
no specific limitation with respect to DOP absorption of 
the iron black. It is preferred that the DOP absorption 
is within 10 to 80 cc/lOO g, more preferably IS to 50 

30 cc/lOO g, more preferably 20 to 40 cc/lOO g, and most 

preferably 25 to 30 cc/100 g. Ihere is no specific limi- 
tation with respect to pH of the iron black. Preferared 
is pH 9 to 11, and pH 9 to 10 is more preferred. 

Tbe white pigment, black pigment, and/or colored 

35 pigment can be added directly, or in the foroi of a master 
batcdi. Technology of master batch utilizing a pigment 
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and a resin component is already kxiown* 

A non-light-shielding filler can be optionally added 
to t±Le pulverized waste resin materials, and the addition 
of the filler is preferred for inprcving physical proper- 
5 ties of the resulting reclaimed resin articles. The 
fillers can be eccplcyed in combination of two or more. 

Ihe light- shielding fillers are those other than the 
light- shielding pigments • The light-shielding filler can 
be an organic filler or an inorganic filler. Ebcamples of 

10 the inorganic fillers include talc, clay^ mica^ silica, 
diatoinaceous earth, magnesium aluminate, mantmorillonite/ 
bentonite, dolomite, dosonite, silicates, <arbon fibers, 
glasses (including glass fibers) , barium fexrite, beryl- 
lium oxide ^ alumdbaum hydroxide, magnesium hydroxide, 

15 basic magnesiim carbonate, calcium carbonate, magnesium 
carbonate, magnesiTjm sulfate, calcium sulfate, barium 
sulfate, ammonium sulfate, calcium sulfite, calcium sili- 
cate, moli*denum sulfite, zinc borate, bariim metha- 
borate, calcium borate, sodium borate, metals such as 

20 zinc, copper, iron, lead, aluminum, nicskel, cdaromium, 

titanium, manganese, tin, platinum, tungsten, gold, mag- 
nesium, cobalt, and strontium, oxides of these metals, 
stainless steel, solder, metal alley such eis brass, pow- 
ders of metallic ceramics sadki as silicon carbide, sili- 

25 con nitride, zirconia, aluminum nitride, titanium oar- 
bide, vghiskers, and fibears. 

As the filler, an inorganic filler is preferaned, and 
talc is most preferred. 

In the method of reclaiming the pulverized resin 

30 material, additives and dispersants such as lubricants, 
anti-static ageats, surfactants, zxucleating agents, ul- 
tra-violet ray absorbers, oxidation inhibitors, and flame 
retardants can be ^iiployed. 

Exairples of the dispeirsants inclxade hio^aer fatty 

35 acids, higher fatty acidamide, metal soaps, glycerol 

esters, hydrotalcite, polyethylene wax, axid poli^a?opyl«ne 
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wax. 

Exanples of the adcLi.tives inclvide oxicSation inhibi- 
tors of phenol type, phosphorus type, and sulfur type, 
benzGphenone, beozotriazole, ultraviolet ray absoz±>ers 
5 such as HALS, axid flame retarxSants of phosphorus type and 
halogen types. 

As described before, a thermoplastic resin and/or an 
elastomer can be etrployed in the reclaiming process ac- 
cording to the invention. The thermoplastic resin and 

10 elastomer to be ejqployed preferably is the same as or an 
equivalent to those contained in the resin product. 

Accordix^ly, exanples of the thermoplastic resin 
materials enployable in the method of reclaiming the pul- 
verized resin product are olefinic resins (e.g., high 

15 density polyethylene, low density polyethylene, crystal- 
line polypropylene} , polycarbonate resins, polyurethane 
resins, styrene resins, ABS resins ^acrylonitrile-buta- 
diene-styrene resins) , polyester resins such as poljtoit- 
ylene terephthalate and polyethylene terephthalate, poly- 

20 phenyl ether resins such as mcxiified polyjAienylene ether 
and polyphenylene sulfide, polyacryl resins such as 
poly (methyl methacrylate) , polyamides such as 6-irylon, 
66-nylQn, 12-zxylon, and €,12 -nylon, and polysulf ones . 

The elastomer can be a thermoplastic lew-crystalline 

25 elastomer showing no clear yield point or a thermoplastic 
amorphous elastomer or rubber that shows neither clear 
meltii^ point nor clear yield point and has rubber- like 
elasticity at room tenperature. Examples of the thermo- 
plastic elastomers include styrenic elastomer, ol^inic 

30 elastomer, polyester elastomer, polyaxnide -elastomer, and 
polyurethane elastomer. Ihe elastomers can be used sin- 
gly or in combination. 

Exaitples of the styrenic elastomers include buta- 
diene - styrene copolymer (wfa i ch can be aiiy of r an do m co- 

35 polymer, block copolymer, and G^:aft <x^lymer) and its 

hydrogenated product, styrene-butadiene-styrene copolymer 
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(SBS, etc-), hyd2rogenated styreiie -butadiene- str^ranene 
(SEES, etc,), isoprene-styarene copolymer (viiich <:an be 
any of random copolymer, block copolymer, aiKi graft co- 
polymer) and its hydrogenated product > hydrogenated -sty- 
5 reae-isqprene ccpolyraer (SEPS, etc.), hydrogenat^ sty- 
rene-viriylisqprene copolymer (V-SEPS, etc.), styrene-iso- 
prene-styrene copolymer (SIS, etc.), hydrogenated sty- 
rene-isoprene-styrene copolymer (SEPS, etc. ) , aiad hydro- 
genated styrene-butylene-olef in crystauLline block copoly- 

10 mer (SEBC, etc.)- 

Examples of the polyolef in elastomers incltide amor- 
phous or Icw-crystailine polyolefdLn, o -olefin copolymer, 
a mixtvore of polyolefin and olef inic rubber, natural 
rubber, isoprene rubber, butadiene rubber, butyl irubber, 

15 and copolymer elastomers of ethylene and a -olefin having 
3 to 12 carbon atoms or polypropylene elastomers of pro- 
pylene and a -olefin having 2 to 13 Xexciusive of 3) car- 
bon atcras such cis ethylene-propylene elastomer, ethylene- 
propylede-diene terpolyraer elastomer, ethylene-l-butene 

20 elastomer (EBM, EBS, etc.)/ ethylene-hexene elastomer, 

ethylene- octene elastomer, propylene-l-fautene elastomer - 
Further examples of the polyolefin elastomers include 
hydrogenated acrylonitrile rubber, acqrylonitrile-buta- 
diene rubber, epichlordhydrih rubber, acryl rubber, and 

25 chloroprene rubber- Polyolefin elastomers such as co- 
polymer elastomers of ethylene and a -olefin having 3 to 
12 carbon atoms and copolymer elastomers of prqpylene and 
o -olefin having 2 to 12 (exclusive of 3) c a r bon atoms are 
preferred. 

30 Examples of the polyester elastomers include ^polyes- 

ter-polyether ccpolymeris, and polyester-polyester copoly- 
mers. 

Exanples of the polyamide elastomers include polyam- 
ide-polyester copolymers and polyaraide-polyether copoly- 
35 mers. The elaston^s can be used in combination. 

The resin conposition (areclaimed resin ooiqposition) 
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pref erably is a white or colored {^xaept black) resin 
cortposition in which Ii*is 30^00 or less, a* is -l^OO to 
0.40, and b* is -1-50 to 0.50. 

■The reclaitned resin conposition of the irrv^^tion can 
5 be produced by the following process: 

(1) addizig a presxunably appropriate amount of a 
light -shielding coitponent such as pigment or filler, and 
optionally a thermoplastic resin and an elastomer to a 
pulverized waste plastic material containing solid for- 

10 eign inaterials to obtain a mi3<txire; 

(2) melting and kneading the mixture, and preparing 
test sheets (for measinring lightness an& light transmit - 
tance) directly from the mixture or via a granular prod- 
uct; 

15 (3) measuring the lightness and light transmittance 

of the test sheets and examining the mixture with refer- 
ence to the aforementioned condition, that is, if the 
resulting value (lightness x light transmittance (%) ) is 
higher than 4,000, the step (1) is again performed, and 

20 if the resulting value is 4000 or less, the mixture is 

accepted as the reclaimed resin cowix^sition of the inven- 
tion. 

In the above-menti€»ied manner, a reclaimed z^esin 
vaxLch can be molded to produce a resin product having the 
25 desired color conditions, appearance, and characteristics 
is produced. 

In the step (1) of the above-mKJtioned process for 
producing the reclaimed resin cotiposition of the inven- 
tion, the pulverized waste plastic material, a presumably 

30 appropriate amount of the light- shielding conpanent such 
as pigment and filler, and opticxial components isuch as a 
thermoplastic resin and elastotner can be mixed in cpticn- 
ail order- 
Further, the st€p (1) for the paxxiuction of the re- 

35 claimed resin of the invention <!an be ^carried out in he 
following manner: 
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(i) the pulverized waste plaistic material and the 
light -shielding material are first melted and kxieaded, 
and optionally the thermoplastic resin and elastomer are 
added; 

5 (ii) the pulverized wsiste plastic material, thermo- 

plastic resin and elastomer are first melted and kneaded, 
and then the light -shielding component is added; 

(iii) the light- shielding corrponent, thermoplastic 
resin and elastomer are first melted and kneaded, and 

10 then the pulverized v/aste plastic material is added. 

In other words, the addition and melting of the 
materials can be performed in optional orders. 

There are no specific limitations with re^^ect to 
the procedures and apparatixses for mixing the pulverized 

15 resin material and additives • Mixers and/or k n eade r s 
such as known single worm extenders <or kneadears) , dual 
worm extruders (or kneader) , tandCTi kneading €^q;)aratuses 
comprising a dual worm extruder and a single woxm extnid- 
er (or kneader) combined in series, <::alenders, banbury 

20 mincers, kneading rolls, brabender plastgraphs, or knead- 
ers can be enployed« 

The reclaimed resin coitppsition of the invention can 
be processed by known molding procedures such as eD^ixM- 
sion molding, sheet formation moldiz^, injjection molding, 

25 inject ion-coapression molding, gas injection molding, 

blow molding, or vacuum molding, to give articles sik±i as 
interior or exterior parts of automobiles such as buitp- 
ers, plastic material parts, door trims, instrument pan- 
el, trims, console bosoes, parts of engine room of automo- 

30 biles such as batteries and fan shrouds, interior or 

exterior parts of household electric appliances, interior 
or exterior parts of house, or articles ^rployable as 
buffer materials or packing materials. 

The reclaimed resin conposition of the invaention can 

35 give molded articles having a glossy surface, ^nbossed 
articles, articles having color ^tZems, and aarticles 
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having a smoothly eiriboseed pattern. 
[Bxanples] 

The ixLvention is fiorther described below by the 
5 following nan-lindtijig exanples. 

(1) Measurement of lightness and hue 

Pellets produced by a dual worm extruder were placed 
in an injection molding machine (clamping pressure: 130 
tons, metal mold: square plate (100 mm x 100 mm x 3 mm, 
10 one surface: embossed, another suarface: mirror) under the 
following canditic»s, to give specimens: 

moldiiag temperature: C1-C2-C3-C4 = 180*^-190^- 
200*^-210*^ 

molding pressure: Pl-P2-P3-P4=108-98-88-78 (MPa) 
15 Holding rate: Vl-V2-V3-V4=30-30-20-20 {%) 

screw back pressure: free 
screw rotation: 60% 
mold tenperature: 40PC 

cycle: injection: 10 sec.^ and cooling: 20 sec. 
20 Bhot conditions: continuous 10 shots, specimen 

(Specimen A) of 6th to 10th shots were enqployed 
for the measurements. 
The ernbossed surface of Specimen A is subjected tie 
measuremmts of "Lightness 1**"^ "Hue a*" and "Hue b*" 
25 (dE 1976), by means of a spectrcphotometer (light 

source: D-65, viewing angle: 10**) available from Kurashiki 
Spinning Oo.^ Ltd. 

(2) Measurement of light transmittance 

The pellets produced by a dual worm extriider were 
30 placed between a pair of feirrotype plates <spacer: 70 x 
50 X 0.05 inn) , and a film (50 ± 3 /im, Specxoffici B for mea- 
surement of total light transmittance) was pr^>ared using 
a hot press (clanping pressure: 40 tons) under the fol- 
lowing conditions: heating tempearature: 230*C^ heating 
35 period: 2 minutes, deformiz^ step: one minute, pressix^ 
period (pressure: 100 kg/cm?) : one minute, cooling temper- 
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ature: 2(y<l, and cooling period: 2 mlxnites. 

Specimen B was siibjected to measur^CTieait: of the total 
light transtnittance {%, namely, light -transmittaiKze (%) ) 
using a turbidimeter (NDH 2000 , available from Japan 
5 Denshoku Go. , Ltd*) . The light souraa v^as a halogen lanp 
(rated values: 5V-9W, aperture for light entrance: 20 
wcD^) . The measurements v»ere made five titties on different 
points on the specimm and processed to give an average 
value. 

10 (3) Evaluation of appearance of embossed surface of 
Specimen A 

Ihe appearance of the specimen vms dDsezn/ed to mark 
in the following manner: 

3: solid foreign materials are noticed (acceptable); 
15 2: some solid foreign materials are noti<zed; 

1: solid foreign materials are clearly noticed, 

[Exanples 1 to 3, Oompariscn Exaxnples l to 3] 

(1) Waste plastic material to be reclaimed <<3ollected 

20 and pulverized resin) 

The waste plastic materials to be r^eclaimed wezre 
disused polypropylene household products vftiich were 
washed and pulverized to sizes of 5 to 16 inn. TbB pul- 
verized waste pla^itic materials had mixed colors of <!ol- 

25 orless, white, and cream-color. The pulverized waste 
plastic materials were sxabjected to dry-blending in a 
blender (available frcan Platecih <3o, , Ucd.) , and melted 
and kneaded in a dual worm extruder (Cl^ffil40-48T/ available 
from Ube Industries, Ltd.) under the csooditions of a 

30 barrel t^perature of 220°C and a processijig rate of €0 
kgr/hr., to give pellets of the waste plastic materials. 
The pellets of the waste plaistic materials coiiprised 
crystalline polypropylene (mfr: 25 g/10 min.) containing 
10.5 wt.% of ethylene-propylene rubber. 

3S The pellets gave a test sheet showing a lightness i* 

of 83.92, a hue a* of -O.SOif and a hue b* of 7. 98. 
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Separately, the pulverized v?aste plastic nciterials 
were melted and kneaded for one hour in a dual worm 
kneader (UME40-48T, available trcm Ube Industries/ I#td. ) 
equipped with, screens of #40/#100/#200/#40 which were set 
5 before the breaker plate \gider the conditions of a barrel 
teiiperature o£ 220"^ and a processing rate of 60 kg/h* 
Subsequently, the screens were removed from the dual worm 
kneader, and the product on the screens was placed in a 
500 cc volume egg-plant type flask. In the flask was 

10 then placed 500 cc of p-3cylene, and the content was 

stirred irader boiling to give a resin solution* Hie hot 
resin solution was filtered with a SA filter paper using 
an aspirator- filtering apparatus. Ihe ^lld foreign 
materials left on the filter were in an annount of 0.03 

15 wt.%, XJtox3er visual and Tnicrosccpic observations, it was 
confirmed that the solid foreign matericLls were incxcganlc 
sand material, plant pieces, resin ^econfosition product, 
and pieces of metal and metal oxide in misdnire. 

(2) Pigments 

20 1) Iron oxide red having a mean diameter of 0.16 /im, a 
DOP absorption of 23 cc/lOO g, and i« 5 to 7 

2) Ultramarine blue having a mean diameter of 1 to 3 
fjxsir a DOP absorption of 31 ^o 33 oc/lOO g, and pH 8«5 ^ 
10.5 

25 3) Iron oxide black havii^ a mean diameter of 0.27 /zm, 
a DOP absorption of 26 to 30 cc/lOO g^ and j>H 9 to 10 

4) Titanium dioocLde having a mean diaineter of 0.22 /Lon, 
a DOP absorption of 14 cc/lOO g, and pH 5*5 t:o 7.S 

5) Titanium yellow having a mean diameter of 0.91 /m, a 
30 DOP absorption of 25 cc/lOO g, and pH 7.8 

6} C^bon black haviz^ a mean diameter of 0«017 laa <by 
furnace method) 

(3) Other additives 

1) Dispersant : calcium stearate 
35 2) Oxidation inhibitor: XRS^FOS 168 
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[Prodaction of reclaimed resin <XDnpositio(n] 

The pxilverized waste plastic material to be re- 
claimed, pigments, a dispersant, and an cocidation inhibi- 
tor in a ratio set foartb in Table 1 v;ere blended in a 
5 blender (available from Platech <3o.« Ltd) under a dry 
condition, and melted and kneaded in a dual vrorm kneader 
(XK540-48T, available from Ube Industries, Ltd.) under 
the conditions of a barrel teqperature of 22<rc and a 
processir^ rate of 60 kg/hr, , to cA)tain pellets of a re- 

10 claimed resin cotrposition. The procedure was carried out 
without a screen. 

The pellets of the reclaimed resin oonposition viere 
processed to prepare a specimen A and a specimen lije 
lightness, a*> b"*^ and appearance of the specimen A and 

15 the light transmittance of the specimen B is set forth in 
Table 2, 

Tsable 1 



20 <:3onparison ISxasagilB Bxarqple 

12 3 12 3 



Pulverized resin 

25 material 100 100 100 100 100 100 

Iron oxide red - 0.002 0.008 0.008 0.08 

Ultramarine blue - - 0.25 - 0.55 

Iron oxide black - 0.034 0.02 0.1 0.1 

Titanium dioxide - 0.2 p. 11 1.4 1.07 0.5 

30 Titanium yellow - - - 0 .045 - 

Gsorbcn black - - « - - o.l 

C^cium stearate 0.1 0.1 0.1 0.1 0.1 0.1 

IRGAFOS 168 0.05 0«0S 0.05 0.05 0.05 0.05 



35 



RiCTiarks : unit (weight part (s) ) 



06- 4-H;17:57 mmsm 



US NIXON 



:0d33581797 



# 29/ 42 



-22- 
Table 2 



Gorrparison Bxanple Exanple 



5 




1 


2 


3 • 


1 


2 


3 




Lightness 


83.92 


69.89 


59.36 


70.08 


59.85 


38.74 




a* 


-0-SO 


-0.15 


-4.05 


-0.16 


-4 .04 


-0.32 




b* 


7.98 


0.90 


-15.45 


0.77 


-15.68 


-0.76 


10 


Transmittance 
















(%) 


81.25 


75.78 


70.23 


54,45 


46.51 


49.35 




(Lightness x 
















Transmitt'nTice) 


6819 


5296 


4169 


3816 


2784 


1912 




J^qpearaTice 


1 


2 


2 


3 


3 


3 


15 


Roe 


cream 


gray 


blue 


gray 


blue 


SP^y 



The results in "Lables 1 and 2 indicate that the 
articles (specimens) produced from the reclaimed resin 
20 contpositions of the invention have eoccellent appeazantce* 



[ExBiiple 4 and Comparison Sxaxiple 4] 
<]^terial6 processed. 

(1) Waste plastic inaterial to be reclaimed 

25 The waste plastic materials to be reclaimed were ABS 

resin products (outer interiors, trays) vAiich were pul- 
verized to sizes of 5 to 16 tntn. Hie pulverized materials 
had mixed colors of vAiite and light gray. The pulverized 
materials were sijbjected to dry-blending in a bl en d er 

30 (available from Platech Cto., Ltd.) , and melted and taiead- 
ed in a dual worm extruder under the -conditions of a 
barrel tenperature of 220*^ and a processing rate of €0 
kg/hr, , to give pellets of the reclaimed resin oonposi- 
ticn* 

35 The ABS resin pellets gave a test sheet showing a 

lightness L* of 82,7, a hue a* of 0.07, and a hue b* of 
3.77. 

(2) Pigments 
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Same as those in Bxanples 1 to 3 
(3) Other additives 

Same as those in Exarrples 1 to 3 
[Production of reclainied resin conposition] 
5 The pulverized waste ABS resin to be reclaimed, pig- 

TTients, a dispersant, and an oxldaticn inhibitor in a 
ratio set forth in Table 3 were blended in a blender 
(available fran Platech Co*, litd) under a dry condition, 
and melted and Jaieaded in a dual worm kneader \mder the 
10 conditions of a barrel tertperature of 220K; and a pro- 
cessing rate of 60 kg/hr. , to obtain pellets of a re- 
claimed resin conposition. Uie pKocedure was carried out 
without a screen. 

The pellets of the reclaimed resin conposition were 
15 processed to prepare a specimen A and a specinien B. Ihe 
lightness, a*, b* and appearance of the specimen A and 
the lic^t transraittance of the specimen B is «et forth in 
Table 3 . 
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5 



15 







Ebcantole 4 


Pulverized resin 










100 


xxQu Qxi qc x^ec 




w ■ Vr W& / 


XruQ GOCLQe DJJdLCK. 




ft ftl^^ft 


X XT^oTi 1 liTTl QXQXJ.C16 




9 ft 






ft QOfift 




V « J- 


0 X 


IRGAF05 168 


0.05 


0,05 


Ijightness 


82.7 


83.38 


a* 


0.07 


0.06 


b* 


3.77 


3.37 


Trangmittance (%) 


53.72 


22 .58 


(Lightmess x 






Transmitstiazice) 


4443 


1883 


J^)pearance 


1 


3 



25 The resiilts in 'Dable 3 indicate that the articles 

(specimens) produced from the reclaimed resin cotrposi- 
tions of the inv^ticn have e>Gcellent appearance. 
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